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COURSL: D.C. CIPXUITS 



DESCRIPTION : 

Direct Ci'rrent (DC) ciyxuits deals with the basic electrical properties of current, 
voltage, resistance, magnetism, ii^utual induction and capacitance. The inter- 
relationships of these properties are explored for various series, parallel and 
series-parallel circuits. Background theory and experimental practice is provided. 



RATIONALE: 

!<nov;ledge about electrical/electronic fundamental concepts, principles and 
procedures are required for a person to be successful in an electrical/electronic 
service occupation. B?s1c electrical theory Is important for the person that 
plans to diagnose prot.Jiiis or make tests of electri cal /el ectroni c circuits. These 
are circuits that fur.:tion with direct current applications. 



OBJECTIVE^ : 

Given a student han'-n^ook, a student unit booklet, equipment and work station 
facilities, complete exercises and experiments that enable you to identify 
and expl ain-character i i of electricity. 

Mathematically determine and measure with equipment, current, resistance, power and 
voltage and their effect in direct current civxuits. 

PREREQUISITES : 

Must be able to discriminate all colors. 
Capab'io of usino '-.'.:ic alqebra. 

RESCjR CES: 

A resource list is attached. 
GENERA _L IN STRUCTIONS : 

Triis course has ten units. Each Ufiit hns a Unit Lr-arning Experience Guide (LEG) 
that gives directions for unit completion. Each unii: consists of Learning Activity 
Packages (LAPs) that provide specific information for completion of a learning 
activity. Pretes ti ng resu 1 ts direct the student tz units and performance activities 

The general procedure for this course is as follov/s: 

Read the assigned unit LEG for this course. 
Begin and complete the first assigned LAP. 
Proceed to the next assigned LAP in the unit. 
Complete all required LAPs for the unit by following tops 
2 through 4. 

Take the unit tests as described in the Unit LEG "Evaluation Procedures"- 
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General Instructi ons . ( cof)ti nued) 



5. Proceed to the next assigned un'^'t in this course, 

7. Follow steps 1 thrcjgn 7 for all required units for this course. 

8. Proceed to the next assigned course. 

You will work i ndeperidently unless directed to do otherwise. VJhen questions or 
problems arise, you are expected to discuss their, vn th the instructor. At all ^ 
times remember to follow correct safety procedures during the performance activity. 



UNIT T ITLES: 

.01 Current 

.02 Voltage 

.03 Resistance 

.04 Measuring Voltage and Current in Series Circuits 

.05 Relationships of Current, Voltage and Resistance 

.05 Paral lei Circui ts 

.07 Series-Parallel Circuits 

.08 Magnetism and Electromagnetics 

.09 Mutual Induction and RL Circuits 

.10 Capacitance 

EVALUATION PROCEDURE : 

Course evaluation of the student is by pre and post testing using a multiple- 
choice type of test. 

In this course, the course test is used as a pretest to determine which units, 
if any, the student may be able to validate. For each unit on the course 
pretest that the student correctly completes 4 out of 5 items, for each LAP 
part, the student is considered validated. 

The course test will also be taken by the student as a post test to determine 
any changes resulting from taking all or part of the course. 

FOLLOW-THRUUbM: 



If the information in this guide is clear to you, go to the first assigned Unit 
Learning Experience Guide (LEG). 

If you have a question, ask your instructor for help. 
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RESOURCE LIST BY COURSE FOR 
CURRICULUM AREA 7V: RADIO 6 TELEVISION SERVICEMAN 



DC Circuits 77.01 

P rinted Materials 

1. DC Circuits, An Individualized Approach to Electronic s, (set of 

ten booklets, student handbook, and progress tests) . 'Paul E. Trcjo, 
Westinghouse Learning CorpoyaLion, New York, New York, 1972. 

Audio/V isual 

none 



Eq ui pment 

1. Electricity/Electronics, "C" Case-Combination Learning Unit - portable. 
Model BG850A/C, Brodhead-Garrett , Sacramento, California. 

2. Regulated power supply. 

3. Stop watch. 

4. Vacuum tube volt meter. 

5. Vol t-ohmiTieter . 
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COURSE POST TEST: D.C. CIRCUITS 
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1. Electrical movement is theoretical because: 

(A) e 1. cLr. 1 cr* I ino-rnenii is only if-r-rspy 

(B) Lii( olfccts oi r- 1 c I r i ci t.-/ r.rc u nor fu' i : f r. a 1 r 

(C) l/r.c cy. i.i.lrv.cc. of c 1 ccL ]- 1 ^-1 1 V i:> not. s i t: L V(^' 1 ''' kiiowri 

( L> ) ^ ^ I c c t r i c n I no ^' r in p n t or f 1 o w c r n n o t. L> (• cl i. rcct i >' o b : > c r ^ r ( 1 

(A) r 



( B ) 
(C) 

Co) 



c 

0 




ir f\ ucutr?! ritorn contain:; K' protons mcl noutrour-, it r.l-.ouK' contain; 
(A) 
(B) 
(C) 
(D) 



C elrcirons 
2 c 1 c cl r o u s 

1 A £1 1 ct.roTu'; 

i(/ cleclrons 



The nucleus of an atom is: 

(A) composed r.f electrons and neutrons. 

(B) th^ lightest ....rt of the atom. 

(C) at th ; :!i: .:ir of the ato.ii. 

(D) at the outside of the ntom. 

In any atom: 

(A) the neutron orbits the proton and the elect^^on 

(B) the electron orbits the nucleus. 

(C) the proton orbits the nucleus. 
(T>) che aeutron orbits the electron. 
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In a diagram of <m ntoin, tho electron woulc: be Bhown nr> which of tl', 
f o I lowing.'? 
(A) 



0 



(B) 




(C) 




(U) 




9- 



10. 



When an electron is removed from a neutral atom, the atom becomes: 
(a) ?\ negative ion 
( E ) a positive ion 
<C) an unchanged ion 
(D) a free ion 

Which of the following diagrams renrosent an ion ntom? 

(A) 

(B) 

(C) 

(D) 






A B 

Cou I ornb ' s 1 aw of ch n r ge d bodies states that: 
(A) unlike charge:, repel, like ch<nrges attract 



(B) unlil: 



' a 1 1 r a c t J ^ i Ic^ charges repel 




(C) both unlii^c^ and liKe charges ,i l i act 

(D) both unlike and like charges rr-^jel 

Coulomb's law i concerned with attraction or repul.sion between c}\argec! 
bodies. It therefore a p n 1 i e s to: 

(A) free or capti'C electrons 

( B ) neutrons 

(C) ions 

(D) nucleus 



77.01, 0UU 3 

II. Oieck the phrase t.liat correctly do s cr i 1; electron current f'ow: 

(A) the dri fling of outennosi eli^cr rons away from tljeir atomic nucl<'"r 

(B) the directed c'rift of positive and negative charges tlirotigh a wire 

(C) free electrons moving in one direction 

(D) the random drift of electrons in a conductor 
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77.01.01 .t. (continued) 



12. In the schematic Eiiown ic'ent.lfs' thr '-.vmlml r.hri. roprrscnts the ijriLtcrv, 
(A) 



(B) 
(C) 
(D) 



0 



13. What iE the n.irac of thn cotnponciir inc! i c.i t r d i)y nho Irrrcr in the 

disprnm below? 



(a) bati. C'ry 

(B) nwitch 

( C ) r e s i ;> L o r 

( D ) 1 nmo 



1 



14. Which of the symbols in this schematic indicates a conductor wire? 



(A) 
(B) 
(C) 
(D) 




15. Any device that uses electrical anergy is called a load . Mark the schematic 
symbol that represents the load in the. circuit we hci^^'c considered. 



(A) 
(B) 

(C) 
(D) 



@ 



b — 



4- 
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16. Which of the following circuits will have the greater current flov/.-' 
(A) 



(B) 
(C) 
(D) 



1 



A 



E 




6 





17. When converted to scientific notation, the number 1560 becomes: 



(A) 1 .56 X 10' 

(B) 15.6 X 10 
77.01.01.05 



(C) O.lSCi X 10' 



(D) 1.5r, X 10' 



18. 
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19. 



20. 



Which of the following statements is correct? 

(a) r.lie ammeter is used to measure coulombs per second and is represented 

schematically by - — — 
(B) the hasic unit of elec tron current is the volt 

(C:; v.'lien mc.-ir. j -^ing current, the ammeter must be connected in parallel 

(D) l'^"''^' i^V mav not be ..' served v/hen connecting ammeter into the circuit 

Which part of the ariuneter is the negative terminal? 

(A) 4 

(B) 2 

(C) 3 

(D) 1 y 




Current: throjcfii an anim^.'ter flows: 

(A) in at fli" po^;ir.ivf.' tLrmiruil aiv.l oiU ,it tho noqativo rorminal 

l3) in at tiu- nogativu tt^rmina.l and (.nil at t lu^ ntniat ive u^rminal 

(C) in at the neqativu tr^rminal and out. at i\\c positive tormin.il 

(D) in at thcr positive terminal and out at the positive terminal 
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21 



22 



Which meter is properly connected for taking current measurement?^? 
(A) meter 3 ^ '"^C^" 



(B) meter 1 

(C) meter 2 

(D) meter 4 



r 



© (a) 



-O- Qz' 



With respec: to the voltage ^^ource, an aiTimetei: shovild always be placed in 
a curcuit; 

(A) in sorier-: 

(B) in parallel 

(C; a-s clof^e as possible 'cn the vol t:nne :-u,)nrt.-e 
;D) at any locauiou v.]\o cir^-^viit. 



77 .01 .02 . 0 1 

23. V/hen we say that a batnery is a source of power, wo moan that the battery's 
voltage is: 

(A) likely to be unreliable 

(B) dangerous to measure 

(C) an electromotive force, or eiT:f 

(D) always 110 volts 

24. Check the phrase that correctly defines current flow: 

(A) free electrons moving in one direction 

(B) free electrons moving in one direction capable of doii\g work 

(C) random drift of electror\s causing heat 

(D) free electrons moving in all directions creating energy 

25. In a series circuit, the potential difference between two points is expressed 
in terms of: 

(A) joules/c-.:c 

(B) watt 
CO voics 
(D) ohms 

26. Electrical energy is expressed in: 

(A) watts 

(B) coulombs per secor.d 

(C) watt-seconds 

( D) current 

27. In this circuit V^^^ is a voltaqe: 
(A) resistance 
(B) 
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rise 

(C) zero 

(D) drop 
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77,01.02.0 ^ 

28. A battery consists of: 

(A) cells 

(B) resistance elemvTints 

(C) lamps 

(D) swicches 

29 • The dry cell provides the electromotive force to a circait by converting 
chemical energy to: 

(A) cheiii.i.cal energy 

(B) ligyt 

(C) hea- 

(D) electrical energy 

30. Current flow inside a dry cell is from: 

(A) negacive to negative 

(B) negative to positive 

(C) ocsitive to negative 

(D) positive to positive 



31. Which of the following schematics would result in the greates.t current? 
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77 .01 .02.03 



33- 



Between what points can voltage be measured? 

(A) A and B 

(B) A and D , ^^^T^'-'O 

(C) C and E A L 

(D) D and E ^- 



I D 

4) 




E 



i4. Ti. a series circuit, the potc»ntiai difference between two points ex- 
pressed in terms of: 
(A) ohms 
(c5) watts 

(C) joules/sec 

(D) volts 

35. Which meter is correctly connected for measuring DC voltage? 
(A) meter 3 2 



36- Current inside a dry cell flov;:: r"rom: 

(A) ru^qativc to positive 

(B) positive < o positive 

(C) negative 'o negati^-'"' 

(D) po^x^^v.: to ncgr.tivo 

37- Electrical energy is expressed in: 

(A) coulombs per second 

(B) watt-seconds 

(C) warts 

(D) current 

77. 01.03.03 

38. Check the correct statement. Electrical resistance: 

(A) has little or no effect on current 

( B) is the same in all materials that are the same s i ze 
(::) lim ts the £UTiount ot: current flow 

(D) assists voltage 



(B) 
(C) 
(D) 



meter 2 
meter 1 
meter 4 
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77 ,01 .03 .01 (continuGd) 

39. Resistance is the property of a material that: 

(A) assists current flow 

(B) limits voltage 

(C) assists voltage 

(D) opposes current flow 

40. If the length of a conductor is iialved , its re.qistance will: 

(A) halve 

(B) triple 

(C) remain the saine 

(D) double 

41. VJhich of the following accurately describes the conversion from electrical 
energy to heat energy witliin a resistance? 

(A) voltage drop 

(B) power loss 

(C) current loss 

(D) rise in [xjtentlal 

42- Which section of copper wire has the most resistance? 
(A) ^ _ 




43. Viiiich of lIj'- fol lowinq rcsislors l.o.^"^ the hiqhust ohmic valuf? 

(A) 

(ro 

(C) 
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44. Which of the following resistors har. the highest wattage rating? 



(A) 




The 


wcittao^^ rating of a resistor: 






(A) 


detex':. ines a resistor ' s ohinic 


va lue 




(3) 


is d e t: G rnii ne d ny th o r s i s tor 


phy 


s i c.'il s i 7.e 


(c; 


de terra ines the maxiiuum currej^. 


t a j:-e 


.sis tor can sarToly carry 




refers to the anounr. of r c^^ i s 


tan CO 


i:osse'r>sed by a resistor 


I'hx 


s d i. a g r a ir. 1 1 c w s a : 






(A) 


poten tiome tor 






(B) 


rheos tal 






(C) 


si idi ng contact resistor 






(D) 


tapped resistor 
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4^:. 'i'h'- ^•''>lor w/h\':fi indicates a tolerance value of 10% iS; 

(A) vioJ^:1- 

(B) silver 

(C) gold 

(D) black 

49. The olrunic value of the resistor shown is: 

(A) 470 k ohms ^ violet 

(B) 36 k ohms 

(C) 360 k ohms yellow v / i orange 

(D) 47 k ohms \ / / 




> 



50. A resistor is coded with four color bands. The first band is qreen, the 
second is blue, the third is oranqe, and the fourtli is gold. What is the 
value of this resistor? 

(A) 67 k ohms 

(B) 45 k ohms 

(C) 56 k ohms 

(D) 560 k ohn\s 



gray 



51. What is the ohmic value of the resistor shown? 

(A) 57 0 ohms 

(B) 57 ohms 

(C) 68 ohms b»ue v / / black 

(D) 680 ohms 




52. The minimum and maximum values for this resistor are: 

(A) 0 3 00 ohms and 9700 ohm::: 
(P- 8 20 onm : and 360 ohms 

(C) <^2"C ^'jn;: aiK^. 60' ^'hm.-^ 

(D) a- jO onms ai.^ ::500 ohm^j 




77 .0 1 .03 .r,4 

53. Tr; ^ho schematic shown, which ohmrneter v^ili indicate the value of resistor B? 
(A) 4 
/B) 1 
(C) 2 



;d) 3 



-V--A — f 

il 



8 



C 
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54. On the diagram shown, to measure the 
and 3, an ohirjneter mus:: be connt^cted 
(A) 1 and 3 

fB) 1 and 4 q q 

2 and 3 ^VA^ © 'V/ 

(D) 2 and 4 ^ 2 



combined resistance of resistors A 
between points: 



55. When resistance is inear^urz-d using the ohms function of a multimeter, 

minlTTium resistance value.^ will be indicated on the ohms scale when the 
me t er po i n t er i :^ a t th : 

(A) linear portion 

(B) extreiine right 
; C ) o X t r ein e 1 ^-i f t 
(D) center 

56 • Which of the following correctly expresses the relationship of current, 
charge, and time? 

(A) coulombs = seconds/ampere 

(B) amperes - seconds/coulomb 

(C) amperer- = .i-oulombs/second 
(0) coulombs a:n:iperes/second 

57. If 2 coulombs pass a given point in 4 seconds, how much is the current? 

(A) 8 amperes 

(3) 0.5 amperes 

(C) 2 amperes 

(D) 4 amperes 



77.01.04.01 
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77.01.04.01 (continued) 

59. VJhich schematic shows the mc-ter correctly instalied for measuring current? 



(A) 
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77 .01.04.0; 



63. If the sv.-itch is closed to energize the circuit shov/n , what voltaqe would 
be rcasurecl a^- the source (between and )? 

(A) 4.3 

(B) 3 V 

1.5V ^1 ^2 

0 



(D) 



r 



1.5 V 



1 



1.& V r 



05/ 



r 



fA. Choc>: the statemrjnt that i correct: 



r.^; ciCi ^.ss a load becau^^e '.'f a taqt: drii 



(B) voltaqe r . .cfi ^ ter aoi-.>.:^: a cMos.al switch b..raus.. of vrdta.ie drop 



(ID 



■t a d i n 1 
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77 . 01 .04 .02 (coritinuod) 

C5. WTian is tho pat»'jritiai difference across the lamp in the circuit shown? 

(B) 1.5 V . I + 

(C) 



66, 



67 



(D) 



3 V 

0 V 




What is the resistance of R^? 

(A) 8 ohms \AA 

(B) 12 ohms I WV 

(C) 18 ohms 

(D) 20 ohms 



— ^AA 



Check the schematic that is correct: 

(A) 

(B) 

(C) 

(D) 



r 



A 



c 




T 



D 



7^ 



77.01.04. 03 

. Chock the statc'ment that is truf : 

(A) whiep. measurinq AC vo]t£iae v;itri a multimeLer, the function switch is 
not used 

(B) polarii:'/ does not have to bc' observed when tneasurina AC voltacjes 

(C) the black DC arc on the Simprioii 260-5P is used for int.-asi.ir i na AC 
vo 1 taqe.s 

:,'.)) i.he iitrar-;-, below tia rijii ai'i; on t ;ie .S i r.i] 'jr-O-^r usc'd for 

measur i ng AC vo 1 1: aqerj 



ERIC 



ID 



Page 15 



77.01,0O.0O.A2-2 



77,01.04.03 (continued) 

69. To measure DC voltages^ a voltmeter must be connected: 

(A) with its red lead to the negative side o£ the component i^eing measured 
and black lead to the positive side 

(B) in series with the load being mectsured 

(C) in series with the component or source to measured 

(D) across a potential difference 

70. The multimeter shown is to be used to measure DC voltage. To what terminal 
should the positive lead be connected? 

(A) 3 

(B) 2 
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77,01,04.03 (continued) 

71. Check the statement that is true: 

(A) when measuring voltage witp* a multimeter, the function switch must 
always be in the +nc position 

(B) when reading DC voltage, polarity must be observed 

(C) when measuring DC voltage with a multimeter, correct meter connection 
will cause 'pointer deflection to the left of zero 

(D) meter polarity of the Simpson 260-5P can only be c?ianged by removing 
the test leads from the circuit and reversing them 

72. Since DC voltmeters are polarity sensitive, the red lead should be connected 

to: 

(A) both sides of the source 

(B) the negative side of the source 

(C) (^.ither side ot the source 

(D) the positive side of the source 

7 7,01 ,05,01 

73. The statement "circuit current is directly proportional to tlie applied 
voltage and inversely proportional to circuit resistance" is known as: 

(A) Weber's theory 

(B) Kirchoff^s lav/ 

(C) Joule's law 

(D) Ohm's law 

74. Which of the following mathematically expresses Ohm's law? 

(A) P = W (C) I ^ 11 

T 1^ 

(B) P = IE (D) VI ^- FD 

75. The effect of resistance or\ current is expressed by : 
(A) ? = W (C) Q = IT 

(b) K - IK il') K - W 

7G. If the value of voJ tage af^pJ.iod to a circuit is- phy-i i jal .1 ^/ ' .ubled 
w>ii Lo circuit rer-;is tance i:, uncnanqed , circuit rrurrcnt' v. i i 1 : 
( A ) i n c r ( .-a sc by f o u r ' . im* ■ r> 
( B ) d fj c r t \ e b y four t Lm l' s 

(C) remain the name 

(D) dr)ubl(.* 

77. Which of the foliov/inq i.^crrc-ctly de:'.cribL-s an inversely rro]"^oi* t i ona 1 
re 1 a t iorir^'r: i ji? 

(A) resistance increases, current dec t ease 
(H) resistance decreases, ciirrent decreases 

(C) resistance increases, current increases 

(D) Y< increases, I increases 
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79. 



Compute the source voltage (E) for the following schematic: 

(A) 20 V 1,1, _ 

(B) 45 V ! 

(C) 35 V L 

(D) 15 V ....,5., < 



ER2 = 20 V 



In the circuit shown, rho arraneter shows a current of 100 r,./^ . Using O-nrn's 
law, find the value of I: , ^nAA/ ~ 



(A) 
(B) 
(C) 
(D) 



0. 3 33 mA. 
13 3.3 vcA 
3.33 mA 
33.3 mA 




/13= 3 kH 



80. 



I3 

What is the value of R in the Eol lowing circuit' 

(A) 10 oriiTis 

(B) 2500 ohms 
100 ohms 



(C) 

(D) tDO ohms 



50 V 



R 



500 mA 



81 



in the circuit below, moving the switch from position A to position E will 
make I : 



(A) 
(B) 
(C) 
(D) 



remain the same 

decr;.^.se to cne-fourth its original value 
decr^-as-j one-fifth its original value 
c . to one-sixT,i. Its original value 



£= 50 V 




I2 



ERIC 



'for to t-p.e ^:irciut: t'oiuid in quoscicn 84 

( V , \v ..i ^^ . 1 o\ : b .1 o d , V 



T r 



r.ci switLcr. 
bo t'r.L- re-: 



u, but t'lu' vaiii" v-^ i ^ 
(h) l: would iriL-rc-^se to 15 V 

(B) the value of K v/oulc double 

(C) no effect on E ^ ^ i 

(D) E will increase, although the new value of F. cannot be computed unless 
the values of the circuit resistances are known 



fage iti 
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III the circuit, r cnr p i r-.i t < c" 
Ijy thr nourcf? 
(A) ( V-' 

( R ) n f 
(c) 1? .1. v; 

(D) u^: w <P3-iow 



-i'l' - 



= 20 W 



P2 = 80 W 



ft4 . The p.ruount of wor*.: clo^ir ocr un if. - inr c'c r. cr i. L ' :•• : 
(A) volLrrc 
(•3) curr^'ia 

(C) pcv;or 

(D) rcsi strncc- 
SS . llow :r.ucli nnwor i- i. si":) r t c cl n-.- circuit co p. t .". i lu rif' ^ K of r( 

v;l 0 1\ 2 i fuA of cu r r n ; : [ i :^ i 1 o v/ 1 1 1 r ? 

(A) ]..2 v: 

CO 2.^ inW 

(C) ?J :iV: 
(C) 12 V 



Irj t!. i:; circuit, .uicl cnir 

(A) A 

(-1) ' A 

(C) 2 A 

(D) \.L A £=20V 



1 .9 




(A) 

(. ) 

(C.) " 



^WN^- - 



lO V' 



J- 

£l ^ 5 V ~ 

I 

-J- 

f 2 " 5 



,Ti = 10 n ^ 



— WV 1 

,^1 = 10 i2 

1 

c 



r 



£■ - 10 V — 



ifr, jOV 



-VSAr 



/?i = ion 



T~ /?3 = 20f2 

1 AA,/V- 



s 



-aAA- 
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88. Incrcr^inf tl:c Lore* rr i r; Lr r.co rcrv.lt. In Inr^:: circuit curront: rnc^ 

r.:r.r^^ foro v^.r volr,.'M-n f\^o-^r'<"*f' rcror:-: ( :w inv^r;K'.l r.- - i r t c -..'i M ' r- • 
(A) tnorr 

(C) .onr. 

(D) hip}. 



"Which phrase best defines internal resis^snce? 
^ A j r r- r i - r . . . r r r r. r " r i n r 

^; ' J V t: • r 



n ' 1 1 r r f ^-7 ] t \ 



(F;) on- 



(10 

(C) 



]. 11 1. r r . ; r 



! : U ( 1 



r CM I t 



I — ^vW — 1 



^2 



J 



^3 (?>^ 



6 



91, In tl:r circuit sI'.ov.t. "..jcIow, c t'.ro^^r :o 7.( V vA.i>ii i] r :;vn'trli i:^ i.v^vrr 



noriuior. V/1- n l i: lIm Vr.lur o 

(A) -'^Hr.. ol-,i5; 

(B) 2r . oli. i.. 

(C) 2.\r o]:nv. 
(L) I7.r nl.;:ir. 



. t r r: ;r ■ v c r i : t. ; :i c r o j' i ' 
i Wn^-- 1 




£ = 10 V 



^'3 2. I, 



r ^ L s t ^ n rf of 



r> : c J r cvi i t: cwr r r : . ' 
V/ ( ) 1 J. r p r G 0 11 r C r [ : 



( A . : r . L> v.* 'A > r c . c ] ' r 

fC ) c' 1 c.' 1 1 c\ oil ; 
(D) r,-i. '■,.-(' 



1,:. -i.'r-' 



' ( r i lu' r' if !.! i .: ; r rn." 



•.V 1 



ERIC 
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In thr. circuit rciiown, cm be o'^.-n, ]l , cr.i\ Ik: f. 1:o r L (m! , or .'11 clrcui! 

^'"I ^'^•ncntr; cm \)r norr:ir-.U^ Uhrt i ^. t.]:c» :.or.: 1 c.urrovA. wil.h onc'ii? 
(A) 2.9 mA 
(n) 1.7 ..v\ 
CO 1 nv\ 

(L) ' .0 rn/v . 



R ] - 5 k£l 



normal 



£ » 20 V , 



T 



94. To locf-tc r. sViorc circuit, we coulc! ur.e: 1 



(A) r.n r:ramotor 

(C) r. wrti:]\o[.rr 

(D) r ii o) Mnicf^r 



u n n 1. 



^3 = 2 kn 



- 5 



/?5= 1 kQ 




norma 



(A) 22 IC ohmr. 



(Ti) \ ol- 

fc) i: 

(D) 7»' 



o ^'Vn/V- 

O ^2 " ^ 



-r /?3 - lOkH 



.t_L. 



/?5 = 
5 kil 



Iii the circuit i 1 Ur- 1: ■ toe, lie Dur-os(^ of the comnou'^n;. loc-trc 
tl.c wcr^tivc: tcr:.Uiirl a?' tlic :;.Durcf' .-■^c". F; i to: 
(A) incrcr.sc l\,c :otnl r r: s i t r cc; of t_i.* circuit 



(C) one; the circuit i i: t-hr c- r r. t o 



(10 c'ron 



r- "t:^ ] i r' (1 



i' r :: '.-r r, ii L v( currfr.t: flow 



1 



^1 



CI r c " 
v;Lth 

(A; 

Cu) 



1 1 t' u Tic' or : i''>r; iT- 
1 1 . c 



( )1 u L cr r 
l.ch c.\o'..(- f' , rrr. L - t-"^ 



.c' oil: t-r r- ^^ ( vtu:r> ! --I'.c!^ irniii t h.i r- 

. .::(^ I" >" ^ ■ 1 1 . r : . j I h 



1 ' . I. 



, : r c i . I c 



:;2 



1 



O' 



ERIC 



-V/v 



■^vvv- 





f" h f ' < . I / . 










normal 1 


abnormal 




75 V 


75 V 


' ' r 


75 1} 


50 n 




25 O 


25 Q 




25 ^ ' 


25 Q 




- t 

25 n 1 


~ 0 U 




25 V 


37 5 V 




25 V 1 


""37.5~V 




1 25 V 1 


0 V 
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98 In t!ie Collowinp dincxf.ms , currer.L is r.he common vnlue o£ circuit 
(A) 



(B) 

(C) 



5 



A 



I 



•^1 



^3 

-Vs/V 



T f T f 1 



— * r> ^ 



-wv 



«2 < ^'S- 
L 



vrnlci. ci Li o lol.lovjinj cruntioii:. i {.'>'■>' r.m L h r-ni." I i c 



vo 1 L r i? c 

(A) 



n D r: r r". 1 1 I circuit:' 



y. f J r c 



i r> i on for l o t 1 



: + + E, 
1 2 



+ E 



(Lj) 




— . ^ 


E 








of 




fol 


1 owl 


np Gxnr 


O I t.'iGC 


1 fiw r 


cr 




ci r cu i t 


(A) 




V 

Rl 








(ri) 




V 

Rl 








(C) 

























CO r r c c t: r> t r t rv.-\ c n L of I i^.i r c hi i o f f" ' 

1 t • > - - (111- r ' -I ^ ( ' r- r ! - i r: K r \ T.n ^ 



101. Whrt: i r, t:>r.' 1 u r of Lo;;' circuLt c.urir-ii? 



(A) 

(C) 
(b) 



::iA 



^1 - 10kl2^ 



£ - TOG V — 
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77.01.06.01 (continued) 



102. What is the - alue of the current flowing throuph R,,? 
(A) 28 iTiA , — — ^ 



(B) 3 mA 

(C) 10 mA 

(D) 12 rnA 



1 



/fli = 20 mA 



K 



//j2 = 8 mA >/?2 -^^3 = <"^3 



r 



7 7.01.06.02 



103 , 



Which of the follovinp, describes the re 1 r. t ionsli i o bcLwonn the crulvnlcnt 



104. 



resistance r,nc the individunl brr.ncli r c i r, t nn cc of 
;;mrjllcr than the r>innllcr.L brnnch rcr.istniice 

(B) j;rcr.tcr thnn the Inrfer.t br^mcb rer; 1 .'U.niict: 

(C) cr^unl to the sum of the brnnch resist <Micr 

(D) crual to tlic smr-.llcst brnnch rei^intnnce 



I lei cir cui I ? 



In the circuit represented 
erui' alcnt resistr.nce will 

(A) decrease 

(B) double 

(C) increase 

(D) not change 



bv the dinp.rr-!a shown, wl:cn ii-. connectec! the 



R2 



^3 



105. 



\lhPt is the ^ ;^luc of th.e -ruivrl<-at rc-.lst^nce of n thrcc-brnnch nr-rnUel 
circuit that contciinr. resintorc; of ?0 ol:ns, obrnn, r.nc (0 ohmn? 

(A) 0.6 ohms 

(B) 0. 1 ohms 

(C) 10 ohms 

(D) 1 l'^ G^ 



W}:icr. of th(^ followfnr oyrr, 
brtw( en tot.rl 'mic' inr'i.vfdu.' 
i.y the diarrr,!n? 



r, I o n : I .o\v: 



! ]■<■■ correct, re i nt ion:.]' i'") 



- e : , 1 r, t ; -1 1 r < ' I o v 1 1 ^ e i r c u 1 ; r m r < ' f cm 1 1 



(B) R. 



(C) 



(R^ + R,) 
R,- 



— -\AA^ 



^3. 



ERLC 



(D) R, 



4- R. 



27 
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i'.'7. What is tilu; tocrl rr r. i st r.n ce of this P.rLv;ork? 
(A) 3,62 ohms 



(B) 5.6 2 ohm;; 

(C) ^' .c2 o3-.r.i5 
(d) C.C 2 ohnir, 



It 



f = 11 0 V 



-AAAr— 

= 2 



—AAAr 

fl3 = 4 f2 



AAA 



/?5 = 8 n 



I].] 



77.C1.C( .03 

lOS. In tl... circuit r-.or: srn LrC l.v L\.r- cin-vr::. sl.ovn,, if f.horts, r.l.c i 

on rmracucr ^.v'i]. : 
( A ) r c r i n t: c r 

(C) iii':vcr^:c 

(D) dro-. CO roro 



i / i cr: t ion 



T 
1 

l. 



109. Whot is the totr] current flo^-^inp? 

(A) 10 A 

(B) : A 

(G) 15 A 
(D) 20 A 



112 . 



100 V T± 



A A 

^AAr- 



B B 

What the total resistance me..surccl between noints A .-^nd B in the 

fol lowinr cir.gram? 
(A) 11 ohnir. 



(E) 10 ohmr. 

(C) 26 ohmii 

(D) ot-.rns 



A 



AA/V 



5^2 



TOO V *± 



5n 



15 n 



_ -U) — ■ — H> — 

B B 

In t-n circuit di..rraiu r,how.^., if T.^ :.nrnr., thr rrpr'inr on wi U 
(A) incroT'Sc bv thr nlur of (A^)- 

( B ) d c cr c p. r. c I. o 7 r o 
(C) not cl'.rnrr 



(D) 



c. o c r o r c 



of I 



fir 



Wli^nt. r.Ffect v/i 1 1 cLor-.inr SI h.-vr on total circuit current? 
(A) totr-l circuit currrnt will cecrense 
tot.-'l circuit current will incrcr.r.r. 
totrl circuit cur rcit: wf ! 1 c:ou:.''r 
tot-1 circuit currc;:t will uo t ciirn.re 



(B) 
(C) 
(U) 



AAV 

5 S7 



15 n 



^3 



«1 



/?2 
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If a conductor is moved down through the magnetic field as shown, a voltage is 
induced in the moving conductor. If the magnet is moved up as the conductor is 
moved down the induced voltage will be: 



(A) zero. 

(B) the same. 

(C) greater. 

(D) smaller 



\ 



? 



114. Wlien a conductor is moved across the lines of force of a magnLM:ic field, 

(A) the motion of the lines of force past the electrons in the conductor 
causes electrons to move toward one end of Lhe conductor. 

(B) a current is induced in the conductor, 

(C) the resulting current induces a potential difference between the two 
ends of the conductor. 

(D) all of the above* 

lis. If the loop continues to turn, the same points on the conductor will be in this 
position. Now: 

(A) point D is positive with respect to point C. 

(B) point A is negative with respect to point B. 

(C) point A is positive with respect to point B. 

(D) point A is negative with respect to point C. 




lir, . The lectron movemi^nt indui:- :>d in a .iroiit the instant after the sw^ i:ch is closed is 

(A) In the same direction as the circuit current. 

(B) toward the negative terminal, of cl^e source. 

(C) in the opposite direction from the source current. 

(D) from negative tr; positive. 

117. Wien a circuit in which current has been flowing reaches a steady state and the 

switch is then opened, tne magnetic field around the conductor starts to collapse 
and : 

(A) all current flow immediately ceases. 

(B) a co'un tL-r-enf f-^o.t up by tlie induced voltage. 

(C) the voltage induced by the collapsing field tends to keep the circuit 
current flowing. 

(D) all voltage ceases. 



EKLC 
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118. Usinp the circuit provider, £ol\c for Tj^^^ 

(A) 2.2 inA 

(D) 7 inA 

(C) 22 raA 

(D) .7 rnA 



/?1 = 2.5 kn 



£ = 100 V -^r- ^2"^ 2.5 kn 



/fl3 =1.5 III A 



^ 



119. W!,,->r. i r, thr v?!lue of current. 1^^^ in nmnrro; 



(A) 2.3 A 

(H) IS.'^ A 

(C) ICS A 

(D) 12.8 A 



VSA^ 

i IR2 



E= 110 V 



^2 = 2 n 



— Wv — 

fl4 = 6 



-Wv 

Too i 

fte = ion' 



load 2 




load 1 


27,5 V 




45 V 


5.5 mA 




15 mA 


.±. 


4r 



120. WhnC is the total current in amnercs furnlshr<'. by thf llO-V source to tl-i 
nf.'twork? 



(A) 0.196 A 

(0) ]96 A 

(C) 1.96 A 

(D) 19.6 A 



£•■= 110 V 



-VvV 

iR2 y 



j /?2 «= 2 a . 



/?3 =4 f2 

/?4 = 6 n 



-Wv 

/?5 ° 8 n I 

^6 = 10 



121. Use the circuit 'oelow to find the v?lue of P 

(A) 21^< W 

(B) 2. 1 W 

(C) 12.5 W VvV 

(D) 105 W 



f - 30 V. 



R3. 



fl1= 30 ^2 



fl2 = 40 n 



/fl2 



/V3- 25 r» > t 



ERIC 
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77. 01.0/. 01 (continued) 

122. ConV-Tt thc! circuit bplow to p .'"-ininlf oruivfilpp^t circuit, ant! comnuto for V 



(A) 20 V 

(B) 2. 1-!. V 

(C) 21. i V 

(D) 15 V 



fli = 35 n 



£- 40 V- 



-'?4 = 15 n 

— ^vVv- 



/75 = 55 n <" ^ 



It 



R5< 



77>QU07.02 

]?3. Whnt nre the mnpniLudr rucl riolnrUy of tlu Voltrn^^c ri t poiiil I) with n^snrct 



to grounc. : 

(A) -flOO V 

(B) -ICO V 

(C) 4-200 V 

(D) -200 V 



-0£ 



f - 300 V"^ 



Vpi\ - 50 V. 



ypci^ 100 V 



V/?3= 100 V 



= 50 V 



5 



124. What ar;^ tiht' pc*.-..:inl difforcM^cr r.TttI polriritv nt noint B with rrsoocf to A? 

«7 



(A) -f30o 

(B) 4-50 V 

(C) 4200 V 
(L3) -50 V 



-OA 



Vfl2= 20G 



3 V > 



-Off 



V7?3- 100 V ^ 

r- 



-OC 



ERIC 
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77,01,07.02 (continued) 

L25. What are the polarity and the Value of Voltnge p-t terrriinr.l B with resoect 

OA 



to ground? 

(A) H-:'.0 V 

(B) -^C V 

(C) V 

(D) -120 V 



± 



E - 300 V 



45 kn 



■^-yf^ The symbol for the prounci (rnffreiicc) noi.nt i r, 
(A) 

cc) A 

(D) 

6 — 'WV 



-OB 



-OC 



-OD 



1(- 



At which noint in the c!i;ipr.-im sl.own v.'oultl nl;icr rioimt'., if W(> w.-nfH 

point A 45 V positive wit\\ msnoc.!. to the cl. PEsis? 

(A) 

(B) 

(C) 

(D) 



Vfl3= 40 V 



Vff4 - & V 



-o 

-o e 
-o 6 



ERIC 
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-^99 Which feature of n vbltapc divider c^nrLlcs it lo Gunnly voUrj'(^s of nor.itivc 
ar.c:/or negative polarity? 

(A) location of referpuce point: 

(B) number of scries resistors 

(C) size of resistors usocl 

(D) number of loads nttncb.ed 



129. What i.s the magnitude c.nd nolarftv of noint A i^ith respect to rround' 
(A) negative (0 V 
(3) negative ^-0 V 



(C) positive CO V 

(D) positive V 



-O A 



20 V 



-O B 



100 V 



"1 



40 V 



-O C 



130, 



Whc-t 
(A) 

(c) 

(D) 



^ffccL win closing SI hpvc on totr.l circuit .-ui-rcnt 



to! n 1 
t o r. P 1 
to t 1 
to ta I 



circuit current will 

circuit current will 

cfrcutt current will 

ci rcui t cur riMji. 1 1 



ckui ij 1 c 
<'^c^^^'lsc 
1 ncrer s e 
not chanpe 




toad 



I U . Mov ^ ..£• tlie n rni o i 
(a) decrease 

(B) doubl e 

(C) increase 

(D) try the sp^jdv 



\ o ;? d 1 to r>o L 5 : t A '.sTi H c a n s e V 



Rl 



to 



load 1 



a 




toad 2 



EKLC 
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7 7,01,07,03 (continued) 

132, What effect will closinp Si hp.vc on totrl rc.^intrncr? 
CA) not chrJt\po 
(n) Lucre ri?c 

(C) <lf!crrn,se 

(D) in ere a so t.o infinity j I 




77. Cl. U.S. 01 

133. Which correctly ctrtcs the 1 nw of m;^rnrt:ic noles? 
(A) line?; of force repel e^ch ot^.er 

(E) like magnetic oolcs reoel ; unlike nolcs nttrr"ct 

CC) rnr.^:netic r^ttrrction will n1wrv«; ue .M.ronfe!3t ri the tio1<v. 

(D) lines of m/^enetic force ;^re nolrrir((' 

134. Arounc! e rn^^-not, thie rxtr.rnnl lines of force: 

(A) Icr.vc the mren^-t from the uorih ool<' rn'' enter the south 'X-^ 1 t 

(n) often cror./B onc\\ or.her 

(C) ler.ve tne mernof f rotn tl^e routh po 1 r enlr^r t h r- nnrt.l r^'^} r 

(D) rir>v i;e broken ':v r niece of iron i 1 c' i 

135. Mn^netic lines of force: 

(A) pre "looor-" 1 lIcp rub^)r-r' Vr'nr\". 

(B) .-t . r-cr. nrcl; ^'l-.er 

(C) e::i:r ^ - ^' . \ c ^ to r -wire •-.•^rrvinp DC 
(0) rent 1 r r ch or ! r r 

136. W>iicl-. of the following mrpnetic inr { r i [ r ^ '.: is no r t "m.-enr t: i c"? 

(A) f erro!nefn<'tic 

(B) clirinf ;'netic 

(C) r^r.i-r'\{\f ^-neCic 

(D) irr'iar-5'rictic 

L37. A nffce of roff i rOii !)leeec' in t 1m- f i c 1 <" v)f :U ron-: :;i.nen(^l eyl il-it' 
pro--.cr I i ( • of r. rn.-r^ifl* '^'5.e '>i(C'( »^ [ 'nil iron \\;\: \^rco\-\v r t.-.rvM.; 
fii;- iM M t / : 
( A ) i in'uc t 1 on 
( M ) ;Mn t ) f r r.'i. '-^ ( r 

(C ) o Mno i s 
(h) I u; ion 
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138. El r ci.roTTinpnrt isni i r> t]:c: 



(A) 



current, flov; tl.rouc'l 
vo ] t. r r r- c r o r. r c' i \ 
: f ! <''u c: t Lou t 1: rou;-.'. 
: : I f n f r p t f ) r 



D ro t .u c t 1 (> ; ; cm 
r CO r. (\\ c 1 .'"^ r 
i p r 



r pri r t. i c f i o 1 



140. 



■I } f 


'3 r f 










i t. i V f t. o 1 o ' . 


i t. i ■ r- 


(ro 


no 


i t i vr; ( o rif 


r t. i f ■ 


(C) 




r t i V e r o nor 


i t i"e 


(r) 




' L. i \'C Co TH^* 




Thn 




r.-Tked wicl: 


r r uc?\ r ion 


(A) 


i 


r. nor tl; oo r 




(B) 


1. ^■ 


sou t.ij no 1 " 




(C) 




no nolrritv 






i 


TiOT"i-rnr ;'n r l 1 c 





f T O! 



iirr ; 




141. A co:.I of U:C: tiirii': ]\rr. ] A flou'i.i^ LiM'-'uiyli i{. To o!'t;'[!i 1 c t ro-:i;- j tw- 1 
of oru,7;l stroiiftl' WLtl, Only t'jr-.i: . I.r.v; -in.-/ nnr^crrs won 1c' '-l^ roriiiriM'? 
(A) / A 

(3) 2 A 

(C) 5 A 

(D) 2(- A 

142, Thr c^Lrcctlon of lIh n.n ^^n o t. i c: flrlr^ nroiiru" r> uivr crrryiiir r rurrt ;U . u*"!",;' 
the rulc.<^ of CO n '/rn t ion r 1 current, flovj, cru fouiu' v;i t:h : 

(A) tho motor rulr 

(B) tl.r ri^l.t-hrnc^ rul(' 

(C) r\:c ii-.-TPtor ru] r 



J 4 3 . E I c r r ornr j; n o t. i c L n « 'u c t i o n L : 

(a) r. he rno'-enK^:\r of fire iron'- or currrriL tl-T'oiijI) co nc'uc. or 

do l]ic procf"^'- v:!.ier nr rnr t i r.; i *iioc'ucrc! r w M<c:rfc current 

flov;L:ir t-!ir.;iij}' ^ coiw'ii c ■ o i" 

( C ) l],r '•oner.'- 1. i. o ii o I en f c u : c c ' ! *. f " i f f cm- i e i m e ! ; r r y e , i I w e e : ; t v;o 
oo 

(D) t.]\( ret. ion wl:ic!. cru'.f^r eW-clro,! jM : 1 ce::ir n t in r eoi'c'vicror w\ 
\ii\r'> of force no-" fbrourl it 
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77,01.08,03 (continued) 

144, One fnctor rhnt rV t: crmi nr. r the --nourTL of incucff" r-iif i.r- tl*r: 

(A) noirrity of the magnet 

(h) vA.rcDyth of innyuoiic fie''': 

( C ) '.rx'cd of r r 1 r 1. 1 r mo t. i o of i 1 1 c i ; i r ^ ■ 1 1 r- : i c fir';* 
(I. ) ] f'lW'i li o f I hr' -.nryii. I I c r i ' W 

.14o. Rcfpirinr- Lo ilm u^w of . ! r ]»>[(-} ;;ir' juW (ox n< iTi.orr, wl > c:: of tl^f 
f o 1 1 o v; i n J ' i n i c r; L o r; r 1 . f ■ f i f' ] ( ' o i f •. ii : ' ? 
Ca) cr-iiLfr f inj r 
(3> Lhu:no 
(C) fir::L i cr 
( i> ) hr'i.c' 

1.46. EIeccro:iG will flow fr'.-^in; 




147. In any circuit a decrease in applied voltage vzill cause to: 

(A) incraafie. 

(B) decrease- 

(C) remai ■ '*>cune- 

(D) go to zeiro. 

77 o 01. 03.0^ 

148. Indue tan cf: is lIk nroncrCy of /. circuit ;hnr onnosc s r.nv cl; -M)* in circuit: 
(A ) currc L 

(B) lonrLl: 

(C) volLrnfMi 

(D) oolrTiLy 

149 • WhPt tloer. n chrm^-.c in cii'cuit ciirr^Mit '-jto^'ucc' tl;r. t o:v>of>i*!- l! i cl'..*r. 
( A ) c h r n p o in !^ 1 r r i t v 

( lO Mf-^plif't i c [1(1 v' 

(C) posiLivf cliaur.o 

(D) vol'cnp.c 



EKLC 



5(? 



Page 32 



77.01.00.00.A2-2 



77 . 01 . 08 . 04 (continued) 



150. Lenz's law is the basis for explaining the property of: 

(A) series resistance 

(B) current 

(C) flux density 

(D) inductance 



151< In parallel, total inductance is always: 

(A) twice more than the smallest inductor 

(B) more than the smallest inductor 

(C) the same as tl\e smallest inductor 

(D) less than the smallest inductor 



152. A parallel inductive circuit with one inductor of 100 mH and one of 25 mH 
would have an of: 

(A) 12.2 mH 

(B) 17 .5 mH 

(C) 50 mH 

(D) 7 . 2 mH 



77,01.09,01 

153. To increase induction between two coils: 

(A) use low permeability core material 

(B) decrease space between coils 

(C) connect them 

(D) decrease coil turns 



154. Compare these two circuits. In which is inductance present? 

(A) circuit a only 

(B) both circuits 
CO neither circuit 
(D) circuit b only 



R 



T 



3 



77 ■ 01 . 09. 02 

155. During curront rise the polarity of the cemf always: 

(A) reverses the source emf 

(B) assistK the soux'cci &mf 

(C) follows the sourct.- cmf 

(D) oppos&s the source cmt 
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77 .01 ,09.02 (contiunod) 

156. What values ai-e represented by the graph below when a DC LR circuit is 
energized? 



(A) Vp curve B; I curve B 

(B) El curve A; V curve R 

(C) curve A; F. ^ curve B 

(D) cemf curve A; I curve A 



100% 



80% 



60% 



40% 



20% 











- 










^ 




























1 — 





^1 



T2 ^3 ^4 ^5 
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When an LR circuit is first energized, which of these quantities is maximum? 

(A) voltage across resistor 

(B) current 

(C) cemf 

(D) watts 



77.01-09.03 



158, 



159. 



160. 



A circuit time constant is determined by the formula: 

(A) TC = R + L 

(B) TC --^ R 

L 

(C) TC - L 

R 

(d: tc - 

The greatest increase or decrease in current takes place duri'^.g the: 

(A) third TC 

(B) second TC 

(C) first TC 

(D) fourth TC 

For practical purposes five time contants are required to reach Imax. 

(A) of equal time 

(B) inversely ^proportional to cemf 

(C) varied ar. current: var ion 

(t^) proportional to appi h'd V(dtacu^ 
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77 .01 .09. 03 (continued) 

161. The time constant of an LR circuit contain! :kJ an inductor of 50 mH and a 
resistor of 5 K chins ir^: 

(A) 10 msec 

(B) 0.01 sec 

(C) 10 sec 

(D) 10 usee 

162. Which of the following combinations will have the greatest time constant? 

(A) R = 50 ohms L = 500 mH 

(B) R = 100 ohms L =^ 10 uH 

(C) 1 = 100 mH K - 100 ohms 

(D) 1 = 10 H R = 1 olmi 

77 ,01 .10.01 



163. T'wo metal plates separated by a non-conductor is an example of a(n) : 

(A) inductor 

(B) resistor 

(C) capacitor 

(D) generator 

164. Energy is stored in a capacitor in the e] c^c tros t at i c field tlirouqh the: 

(A) dielectric 

(B) plates 

(C) conductors 

(D) leads 

165. Electrostatic lines of force: 

(A) are invisible 

(B) form closed loops 

{C} are polarized from negative to positive ' 

(D) move from North to South 

166. When a oapacitor is charged, the bound electrons in the dielectric: 

{?.} move - to H- ctiarged plates 

(B; ha^-f^ '-h ^ir orbits distorted 

(C) mcjve irorn -:- t -j - Ghar^,,''.'d i'latos 

( D ) r> r e n o t a f f c} c: ted i.>y t: 1 \ • jh ar g v-d p I n t: o s 

167. The energy usefl to create an *: 1 ec; frc^s tatic field tlirouqh the dielectric in 
a capacitc:)r is recov<.^red whcMi; 

(A) the capr\f.'itor chargei:-; 

iB) the electron^] are permit t;Cid to retur:^ to t:heir normal positions on 

the plates 
(C) current flows between the plates 

1 D) a vol t age source is connected across the plates 
77 ..01. 10,02 

168. The property of a circuit that opposes a cl^anqe in voltage is called: 

(A) capacitance 

(B) resistance 

(C) inductance 

(D) current 

ERIC 39 
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7 7 .01 ,10.02 (continued) 

169. In a given capacitor, changing the dielectric to one that has a greater 
dielectric constant will have what effect on its capacitance? 

(A) increase 

(B) decrease 

(C) no change 

(D) decrease by one-half 

170, The capacitance of a capacitor is: 

(A) directly proportional to the plate area 

(B) inversely proportional to the plate area 

(C) equal to the square of the plate area 

(D) equal to the square root of the plate area 



171 Since a capacitor reacts to a voltage cheinge by producing a cemf , a 
capacitor is said to be: 
(A) inductive 



iB) 
(C) 
(D) 



reactive 
electromagnets c 
resistive 



172. Polarity must be observed in the wiring connection of what kind of capacitors? 

(A) trimmer 

(B) ceramic 

(C) electrolytic 

(D) variable 

77.01 .10.03 



173. The total capacitance in the cirucuit below is; 



(A) 
(B) 
(C) 
(D) 



12 uF 
1.2 uF 
3 uF 
0.3 uF 



^1- 



3 jLiF 



3 iiF 



6 A^F 



174, Determine the total capacitance in the circuit oelow: 



(A) 
(B) 
(C) 
(D) 



1.0 uF 
1.2 uF 
6.0 uF 
0. 5 uF 



0.2 JuP 



0,3 ^^ 
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77 .01.10.03 



175. 



The 
(A) 
(B) 

(C) 



total capacitance of the circuit below is; 
0.5 uF 
10 uF 

5 uf 
20 u>^ 



i 



10 



10 Atp; 



176, 



V/hat 
(A) 
(B) 
(C) 
(D) 



is the total capacitance of the circuit below? 
4.67 pF 

1.63 pF \l 

11 pF I 
5 pF 




177. VThat is the total capacitance of the circuit below? 

(A) 90 pF 

(B) 5.45 pF 

(C) 9.23 pF 

(D) 60 pF 




77,01,10.C-1 

178. DispJacement curren^_ is chc current thnl: flows in a capcitive circuit 
when the capacitor is: 

(A) charging only 

(B) both charging and discharging 

(C) shorted 

(D) d ischarqir'.g only 

179. In a RC circuit, the capacitor requires an amount of time to become fully 
charged because the charging current is limited by: 

(A) resistnace 

(B) emf 

( C ) c a c i t a n c o 

(D) inductance 
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77 .01.10.04 (continued) 

180. If the resistance is doubled in a series RC circuit, the time constant 
will: 

(A) decrease by 63.2% of Ils origjiial value 

(B) decrease by half 

(C) decrease slowly 

(D) double 

181. Determine the value of voltage across the capacitor at the end of two time 
constants of discharge. The capacicor had 100 V across its plates when 
discharge started . 



182. During discharge after 3 time constants, what is the value of currcr^t in 

the circuit below? The capacitor was fully clinrgod before d i .scharqc staT"ted- 

(A) 1.0 A 

(B) 0.1 A 



(A) 
(B) 
(C) 
(D) 



86,5 V 
13 .5 V 
5.0 V 
9 5.0 V 




(C) 
(D) 



1 .9 A 

0.2 A 
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UNIT: CURRENT 



RATIONALE: 



Current is a basic electrical property. Understanding current is essential to 
understanding direct current (DC) circuits. 



PREREQU I SITES : 

Same as the Course (see Course LEG) 



OBJECTIVES : 

Given a student unit booklet, complete exercises about electrical current that 
enable you to identify and explain the theoretical characteristics of electricity 
(emphasizing current flow), use mathematics to determine current flow for direct 
current series circuits and identify the ammeter, its purpose and method of use. 



D C Circuits, A n Indivi dualize d Approach to Electronics (booklet--Uni t 1: Current--, 
progress testsTT'Taul L. Trejo, "Westingholise learning Corporation, New York, 
New York, 1972. 

GENERAL INSTRUCTIONS : 

You have beep ^ 'iS'.'-ibed into z>e -^irst unit of this course. The activities that 
you pe^^orm will be assigned one at a lime. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the performance activities for the unit, you will be given a unit 
test as stated in the "Evaluation Procedures" for post testing. After successful 
completion of the unit test, th'-^ next assigned unit for the course is begun. 



PERFORMANCE ACTIVITIES: 



.01 The Electron 

.02 Electron Movement 

.03 Currenz Flov/ 

.04 Measurement of Current 

.05 The Ammeter 



RESOURCES : 



Printed Materials 



ERJC )cipa1 Author(s): P. Hoggatt, L. Leland and B. Vetter 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures presented 
in the uni t activities . 

Successful completion is correctly answering at least 80% of the test items. 
FOLLOW-THROUGH : 

After completing this unit guide, begin with the first assigned Learning Activity 
Package (LAP) . 
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Student: 
Date: _ 



PERFORMANCE ACTIVITY: 



The Electron 



OBJECTIVES : 

Give a diagram of an atom, label the components (electron, proton and neutron). 

Explain the interrelationships of the components in an atom. 

Recognize that matter varies by differing arrangements of the components in 
the atom, 

EVALUATION PROCEDURE : 

Student is to score at least 80% or the unit test for ouestions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach t o Electronics (bookl et--Uni t 1: Current--), 
Trejo. 

PROCEDURE : 

1. Read pages 3-8 in Unit I. DC Circui ts. 

2. Ans'^r^:r questio:'^ within the chapter. 

3. Proceed t.o next LAP. 



Principal Author(s): 



P. Schuster, B. Vetter 
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Student: 



□ ate Ptihli<^hnf?/ 10/7 5 



y 



p 



a 



cka 



0 



e 



Date: 



PERFORMANCE ACTIVITY: 



£1 ectron iMovement 



OBJECTIVE : 

Recognize a staten'ient that explains the theory of electron movement, 
EVALUATIOn PROCEDURE : 

Student is to score at least 80% on the unic test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronic s (booklet--Uni t 1: Current — ), 
Trejo. 

PROCEDURE : 

1. Read pages 9-16 in Unit 1> DC Ci rcui ts . 

2. Answer questions within the chapter. 

3. Proceed to next LAP. 



PrincipaJ Author(s): P. Schuster, B. Vetter 



File Code: 



.77.01.01.03.A2-0 




Learning Activity Package 



Student: 



Dare PnhlishPri 9/ 10/ 75 



Date: 



PERFORMANCE ACTIVITY: Currpnt Flow 

OBJECTIVES : 

Identify the methods of controlling the direction of electron drift. 

Identify siinple circuit schematics and symbols, (power, source, switch, 
load and conductor) 

EVALUATION PROCEDURE : 

Student is to score at least 807o on the unit test for questions pertaining to 
this performance activity. 



DC Circuits, An Individualized Approa ch to Electronics (booklet--Uni t 1, Current--), 
Trejo. 

PROCEDURE : 

1. Read pages 17-24 in Unit 1, DC Circuit s, 

2. Ans'wer questions v;ithin the chapter. 

3. Proceed to nex LAP. 



RESOURCES: 



Principal Author(s): 



P. Schuster, B. Vetter 



File Coda: 77 . 01 . 01 . 04 . A2-0 



Date Published: ^/10/75 

Activity Package 

Student: 

Date; 

PERFORMAMCE ACTiViTY: Measurement of Current 

OBJECTIVE : 

Calculate the quantity of current ftow in a given series direct current circuit. 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to 
this per-formance activity. 

RESOURCES : 

DC Circuits, An Individualized App roa ch to Electronics (bookl et--Uni t 1: Current--), 
Trejo . 

PROCEDURE : 

1. Read pages 25-35 in Unit 1, DC Circui ts . 

2. Answer questions within the chapter. 

3. Proceed to next LAP. 




Principal Author(s): P. Schuster, B. Vetter 



File Code: 
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Date Published:' 
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PERFORMANCE ACTIVITY: The Ammeter 

OBJECTIVE : 

Recognize the procedures for the proper use of an ammeter. 
EVALUATION PROCEDURE : 

Student is to scorfi at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits^An Individualized Approach to Electronics { book! et--Uni t 1: 
Current--, progress test) , Trejo . 

PROCEDURE : 

1. Read pages 36-40 in Unit 1, DC Circuits . 

2. Ansv/e." questions within: the chapter. 

3. Take the unit progress test. 



Pnnc.pai Authorls): P- Schuster, B. Vetter 
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UNIT: VOLTAGE 



RATIONALE : 

Voltage is a basic electrical property. This information -s needed to understand 
direct current (DC) circuits. 



PREREQUISITES : 
Unit: Current 



OBJECTIVES : 

Given a student unit booklet, a student handbook, equipment and an experiment 

work station, complete exercises and prescribed experiments about measuring 

potential differences (voltage) that enable you to identify theoretical and 

practical characteristics of electromotive force (voltage), calculate voltage 

output for various sources, and identify the voltmeter, its purpose and method 
of use. 



RESOURCES : 

Printed Materials 

DC Circuits, An Individualized Approach to Electronics (bookl et--Uni t 2: Voltage--, 
student handbook, progress tests). Paul E. Trejo, Westinghouse Learning Corporation, 
New York, New York, 1972. 

Equ i pment 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
BG850A/C, Brodhead-Garrett , Sacramento, California. 

Vol t-ohnrjneter 

(3) 1,5 volt dry cells 



GENERAL INSTRUCTIONS : 

You have been prescribed into the second unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the performance activities for the unit, you will be given a 

unit test as stated in the "Evaluation Procedures" for post testing. After successful 

completion of the unit test, the next assigned unit for the course is begun. 




"""6 ^ipal Author(s): P. Hoggatt, L. Leland and B. VeU.er 
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PERFORMANCE ACTIVITIES : 

.01 Electromotive Force and Voltage 

.02 The Battery 

.03 Measuring Voltage 

EVALUATION PROCEDURES : 

The student takes a progress test about the major concepts and procedures presented 
in the unit activities. 

Successful completion is correctly answering at least 80% of the test items. 
FOLLOW-THROUGH : 

This guide gives you an overview of the unit. Your instructor is available to 
answer questions you may have. 

Please begin with the first assigned LAP in this unit. 
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PERFORMANCE ACTIVITY: 



Electromotive Force and ^: 



age 



OBJr , VES: 

Identify terms, definition of terms, and symbols related to a difference of 
potenti al . 

Mathematically expresses differ^ences of potential. 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to this 
performance acti vi ty . 



DC Circuits, An Individualized Approach to Electronics ( bookl et--Uni t 2: Voltage--), 
Trejo. 

PROCEDUR E: 

1. Read pages 3-11 in Unit 2, DC Ci rcui ts . 

2. Answer questions within the chapter. 

3. Proci3d to nexu LAP. 
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Student: 



Date: 



PERFORMANCE ACTIVITY: 



The Battery 



OBJECTIVES: 

Identify the composition and characteristics of a dry cell battery. 

Make applied voltage calculations for combinations of cells and batteries 
in given series and parallel circuits. 

EVALUAT IO N PROCEDURE : 

Student is to score at lieast 80% on the unit test for questions pertaining to 
this performance activity. 



DC Circuits, An Individualized Approach to Electronics (hooklet--Uni t 2: Voltage--), 
Trejo. 

PR OCEDURE : 

1- Read pages 12-18 in Unit 2, DC Circui ts . 

2. Ansv^er questions within the chapter. 

3. Proceed to ne:^-". LAP. 



PrincipaJ Author(s): P. Schuster, 8. Vettor 



RESOURCES: 



EKLC 




File Code: 



77.01.O2.03.A2-O 




tivity Package 



Student: 



Date Published: 



9/11/75 



PERFORMANCE ACTIVITY: 



Measuring Voltage 



OBJECTIVES : 

Determine potential difference in given circmts. 
[denti'^y how to properly connect a voltmeter. 

EVALU ATION P ROCED URE : 

Student is to score at least 80% on the unit test for questions pertaining to 
this performance activity. 



DC Circuits, An Individualized Approach to Electronics (booklet--Uni t 2: Voltage--, 
student handbook, progress tests), Trejo. 

Electricity/Electronics, "C" Cast-Combination Learning Unit - Portable, Model 
3G850A/C, Brodhead-Garrett. 

Vol t-ohmmeter 

1.5 volt dry cells 

PROCEDU RE: 

1. Read pv;:.: >-23 in Unii 2, DC Circuits. 

2. Answer questions within the chapter. 

3. Complete experiments 2, 3 and 4 in the student handbook. 

4. Take the unit progress test. 
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UNIT: RESISTANCE 



RATIONALE : 

Resistance is an electrical property. Current, flow and electromotive force is 
essential to comprehend understanding the relationships between resistance, 
characteristics of direct current circuits. 



PREREQUISITES : 
Unit: Voltage 



OBJECTIVES: 



Given a student unit booklet, a student handbook, equipment and an experiment 
work station, complete exercises and prescribed experiments about resistors 
and resistance that enable you to identify and explain the theoretical and 
practical characteristics of resistance and resistors, calculate the resistance 
of electrical conductors, and identify the ohmmeter, its purpose and method of 
use. 



RESOURCES: 



Printed Materials 



DC Circuits. An Individualized App roac h to Electronics (bookl et--Uni t 3- Resistance— 
student handbook, progress tests). Paul E. Trejo, Westinghouse Learning Corporation. 
New York, New York, 1972 



^?_ui pment 

prQc^Air'^^/^lu^'-'^°!:!''"' Case-Combination Learning Unit - Portable, Model 
BG850A/C, Brodhead-Garrett, Sacramento, California. 

Vol t-ohrrmeter 

(4) 1.5 volt cells 



GENERAL INSTR UCTIONS : 

You have been prescribed into the third unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the performance activities for the unit, you will be given a unit 
test as stated in the "Evaluation Procedures" for post testing. After successful 
completion of the unit test, the next assigned unit for the course i? begun. 

gj^(^"cipal Author{s): P. Hoggatt, L. Leland and B. Vetter 
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PERFORMANCE ACTIVITIE S: 

.01 Characteristics of Resistance 

.02 Resistors 

.03 Resistor Codes and Values 

.04 The Ohmmeter 

EVALUATION PROCEDURES : 

The student takes a progress t f !T,ajor concepts and procedures presented 

in the unit activities. 

Successful completion is correctly answering at least 805;; of the test items. 
FOLLOW-THROUGH : 

After reading this guide, proceed to the first assigned LAP. 
If you have any questions, consult with your instructor. 
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PERFORMANCE ACTIVITY: Choracterl s t1 cs of Res i stanc e 
OBJECTJVES: 

Describe resistance, conductor and insulator. 
Define the ohm. 

Calculate the resistance of a conductor. 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Ap proach to Electronics (booklet--Uni t 3: Resistance--) 
Tre jc. ~~ 

PROCEDURE: 

1. Read pages 3-12 in Unit 3, DC Ci rcui ts . 

2. Answer questioi s within the chapter. 

3. Proceed to nr^t LAP. 
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PERFORMANCE ACTIVITY: ^^-^'^"-'^^ 

OBJECTIVES : 

Idencify the basic types of resistive material. 

Describe types, functions, characteristics ana strucciire of various resistors. 
Identic' schematic symbols for resistors. 

EVALUATION PROCEDUR E: 

Student is lo score at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCE S: 

DC Circuits, An Individualized Approach to E lect ronics (book1et--Uni t 3: 
Resi stance--) , Trejo . 

PROCEDURE : 

1. Read pages 13-20 in Unit 3, DC Ci rcuits. 

2. Ans.^jr aues ti c.. "- ^vithin the chapter. 

3. Proceed ro next LmP. 
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PERFORMANCE ACTIVITY: R esistor Codes and Values 

O BJECTIVES : 

Use the color and alpha-numeric code to encode and decode resistance values. 
Identify the type of resistor given a dr'awing or schematic symbol. 

EVALUATIOn PROCEDURE: 

Student is to score at least 80/) on the unit test for questions pertaining 
to this performance activity. 

RE SOURCES : 

DC Circuits, An Individualized Approach to Electro nics (booklet--Uni t 3: 
Resistance--) , Trejo. 

PROCEDURE : 

1. Read pages 21-29 in Unit 3, DC C i rc ui Ls . 

2. Answer questions within the chapter. 

3. Proceed to next LAP. 
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PERFORiVIANCE ACTIVITY: The Ohmmecer 

OBJECT IVES: 

Identify the parts of an ohmmeter and their function. 

Identify co'^rectly connected niw I timea^r given circuit dirigrains. 

Calculate specific resistance readings identified on given simple 
ci rcu i t agrams . 

EVALUATION PRO CEDURE: 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach t o Electronics (booklet"-Uni t 3: 
Resistance-- 5 student handbook, progress test), Trejo. 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
BG850A/C, Brodhead-Garrett. 

Vol t -ohmmeter 

1.5 vol t dry cells 

PROCFDURE: 

1. Read pages 30-39 in Unit 3, DC C ircuits . 

2. Answer questions within the chapter. 

3. Complete e:<perii;ient 5 in the student handbook. 
NOTE: See instructor for any questions or problems. 

4. Take Lho unit progress test. 

Princrpal Author(s): P- Schuster, B. Vetter 



EKLC 



File Code: 



77.01.04.00.A2-1 



Date Published. 



9/10/75 



< w A I- It. M f»M*^:l 



.Miumlam-TM.i ins K<li.ti uijou & 
Ken Mull lie- I )i'v i|n miU'iU 





UNIT: MEASURING VOLTAGE AND CURRENT IN SERIES CIRCUITS 



RATIONALE: 



It is imoortant that a service person interpret meter readings to determine if 
a circuit is operating according to specifications. 



PREREQUISITES: 
Unit: Voltage 



OBJECTIVES : 

Given a student unit booklet, a student handbook, equipment and an experiment 
station, complete exercises and prescribed experiments that enable you to 
identify and explain theoretical and practical characteristics of DC circuits. 

Measure electrical current and voltage in direct current series circuits, using 
a multimeter. 



DC Cirruits, An Indi vi dual i zed Apjjroach to Electronics (bookl et--Uni t 4: Measuring 
Voltage and Current in Series Circuits--, student handbook, progress tests). Paul 
E. Trejo, Wc-tinq'^oi':-. ^earnirg Corooration, New York, New York, 1972. 



Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
BG85QA/C, Brodhead-Garrett, Sacramento, California. 

Vol t-ohmmeter 

(4) 1.5 vol t dry eel Is 



GENERAL INSTRUCTIONS : 

You have been prescribed into the fourth unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 



RESOURCES: 



Printed Material 



Equi pmen t 
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When yoii finish the performance activities for the unit, you will be given a unit 
test as stated in the "Evaluation Procedures" for post testing. After successful 
completion of the unit tests, the next assigned unit for the course is begun. 

PERFORMANCE ACTIVI TIES : 

.01 Measuring Current in a Series Circuit 
.02 Measuring Voltage in a Series Circuit 
.03 Measuring DC Voltage with a Multimeter 

EVAL'JATIOri PROCEDURE : 

The studer.t: takes a pt^ogress test aboi:t the inajOf- concepts and procedures 
presentee^ in the unit activities. 

Successful completion is correctly answering at least 80^. of the test items. 
FOLLOW-THROUGH : 

Proceed to the first assigned LAP. Follow the directions given in the LAP, 
Your instructor will assist you if needed. 
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PERFORMANCE ACTIVITY 



Measuring Current in a Series Circuit 



OB JECTIVES : 

Identify series circuit schematic diagrams. 

Cdlculata the current flow at various points in a series circuit. 

Identify the correct setting for the multimeter function and range switches 
for a given type of measurement. 

Read current values from graphically presented multimeters, 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC, Ci rcuits, An In di viduali zed Approach to Electr on ics ( book 1 e t - -Un i t 4 : 
Measuring Voltage and Cur>'ent in Series Circuits-^, Trejo. 

P_RO_CEDURE: 

1. Reau jagps 3- IT - Unit 4, DC Circuits. 

2. Answer quesiions ^nzhin rhe chactir. 

3. Proceed to next LAP. 
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PERFORMANCE ACTIVITY: ..Measuring Vol tage in a Series Circuit 
OBJECTIVES: 

Determine where voltage drops will occur in given series circuits. 
Calcuiate voltage drop across ident-^fied elements in series circuits. 

Srudent is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, A n Individualized Approach to Electronics (book! et--Uni t 4; 
Measuring Voltage and Current in Series Circuits--) , Trejo. 

PROCEDURE : 

1. Read pages 18-26 in Unit 4, DC Circuits . 

2. Answer questions within the chapter. 

3. Proceed to next LAP. 
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PERFORMANCE ACTIVITY: Measuring DC Voltage v/ith a Multimeter 
OBJECTIVES : 

Identify the procedures for connecting, using and reading a vol t-ohmmeter . 

Connect and use vol t-ohmrr,eter to determine direct current voltages in given 
series circuits. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to this 
perf nrmance ac ti vi ty . 

RESOURCES : 

DC Circuits, An ^^i di vidual i zed Approach to Electronics (book1 et~-Uni t 4: 
Measuring Voltage and Current in Series Circuits--, student handbook, progress 
test) , Trejo. 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
BGP.50A/C, Brodhead-Garrett. 

Vol t-ohmmeter 

1. 5 vol t dry eel Is 

PROCEDURE . 

1. Read page^ 27-39 in Unit 4, D C C't rc ui Is . 

2. Answer questions v;ithin the chapter. 

3. Complete experiment 6 in the student handbook. 
nOTE: See instructor for any questions or pr^oblems. 

4. Take the unit progress test. 
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UNIT: RELATIOMSHIPS OF CURRENT, VOLTAGE AND RESISTANCE 



RATIONALE : 

Knowledge about the effects of changing electrical properties and their 
relationships in circuits will provide logic for troubleshooting and circuit 
diagnosis . 

PREREQUISITES : 

Unit: Measuring Voltage and CuiTent In Series Circuits 



OBJECTIVES : 

Given a student unit booklet, a student handbook, equipment an an experiment 
station, complete exercises and prescribed experiments that enable you to identify 
and explain relationships of voltage, current, resistance and power, using the 
power formula and Ohm's Law; calculate electrical power; and use the comparison 
table and multimeter troubleshooting methods for direct current series circuits. 



RESOURCES : 

Printed Materials 

DC Circuits, An Individualized Approach to Electronics (bookl et--Uni t 5: Relation- 
ships of Current, Voltage and Resistance--, student handbook, progress tests). Paul 
E. Trejo, Westinghouse Learning Corporation, New York, New York, 1972. 

Equi pment 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
BG850A/C, Brodhead-Garrett, Sacramento, California. 

Regulated power supply 
Vol t-ohrraneter 



GEN ERAL INSTRUCTIONS : 

You have been prescribed into the fifth unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow tfie procedure and directions given. 
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When you finish the performance activities for the unit, you will be given a 
unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completion of the unit test, the next assigned unit for the course is 
begun. 



PERFORMANCE ACTIVITIES : 

.01 Relationship of Current to Voltage and Resistance 
.02 The Ohm's Law Formula 
.03 Power 

.04 Internal Resistance 

.05 Troubleshooting Series Circuits 



EVALUATION PROCEDURES: 



The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at least 80% of the test items. 



FOLLOW -THROUGH : 

If you now have any questions, consult your instructor. Otherwise, you should 
proceed to the first assigned LAP. 
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Voltage and Resistance 
OB JECTIV ES: 

Identify the proportional relationship of voltage, resistance and current and 
write this as a mathematical equation. 

Use tne proportional relationships to determine how a change in one electrical 
property affect the others (voltage, resistance or current). 

EVALUATIOn PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronics (bookl et--Uni t 5: 
Relationships of Current , Vol tage and Resistance--), Trejo. 

PROCEDURE : 

1. Read pages 3-9 in Unit 5, D C Ci rcui ts . 

2. Answer questions within the chapter. 

3. Prcc^-pd to 09 >t u-AP. 
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PERFORMANCE ACTIVITY: The Ohm's Law Formula 

OBJECTIVES : 

State the Ohm's Lav/ and write it as a mathematical formula. 

Calcuiare the unknown values of either voltage, resistance or current 
using the Ohm's Law Formula when given series circuit schematic drawings. 

EVALUATION PROCED URE: 

Student is to score at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approac h to Electronics (bookl e t--Uni t 5: 
Relationships of Current, Voltage and Resistance--), Trejo. 

PROCEDURE : 

1. Read pages 1-23 in Unit 5> DC Ci rcui ts . 

2. Ansv/er qiiestions within the chapter^. 

3. Proceed to nexr LAP. 
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PERFORMANCE ACTIVITY: Power 

OBJECTIVES : 

Define electrical powe>^ and write the iriathemati cal formula for electrical power. 

Calculate the unknown values of either electrical power, resistance, voltage or 
current using the electrical power formulas and Ohm's Law when given series 
circuit schematic diagrams. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronics (bookl et--Uni t 5: 
Relationships of Current, Voltage and Resistance--), Trejo. 

PROCEDURE : 

1. Read pages 24-32 in Unit 5, DC Circuits . 

2. Answer que-^.tions within the chapter. 

3. ProcetH -pxt LAP. 
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OBJECT I VLS : 

Identify the symbol for internal resistance. 

Identify the effect of, state how to determine and calculate the internal 
resistance for given series circuits. 

EVALUATIOM PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronics (bookl et--UnU 5: 
Relationships of current, Vol tage and Resistance--), Ty-^ej o . 



PROCEDURE: 

1. Read oages 33-38 in Unit 5, DC Circui t s 

2. Answer questions within the chapter. 

3. Proceed to ne/.^ LAP. 
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Troubleshooting Series Circuits 
PERFORMAIMCE ACTIViTY: 

OBJECTIVES: 

Complete comparison tables for given series circuits. 
Use con^tparison tables to identify circuits problems. 
Identify the function of a series circuit protective device. 

EVALUATI ON PROCEDURE : 

Student is to score at least 30% on the unit test tor questions uertaining to 
this oerforiiance activity, 

RESOU RCES : 

DC Circuits, An Individua l ized Approach to Electronics ( bookl e t--Uni t 5: 
Relationships of Current," Voltage and Resistance--, student handbook, progress 
tes t) > Tre jo. 

Electricity/Electronics, Case-Combination Learning Unit - Portable, Model 
BG850A/C, Brodhead-Garrett. 

Vol t-ohrrnieter 
Regulated povyer supply 

PROCED URE: 

1. Read pages 39-47 in Unit 5, DC Ci rcui ts . 

2. Answer questions vn'thin the chapter. 

3. Complete experiment 7 in the student handbook. 
nOTE: See instructor for any questions or problems. 

4. Take the unit progress test. 
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UNIT: PARALLEL CIRCUITS 



RATIONALE: 



Understanding the concept and use of parallel circuits is vital to a repairman 
because parallel circuits are used in electronic devices. 

P REREQUISITES : 

Unit: Relationships of Current, Voltage and Resistance 
OBJECTIVES : 

Given a student unit booklet, complete exercises that identify and explain 
relationships of current, power, resistance and voltage. 

Use the power formula and Kirchhoff's Law to calculate electrical power. 

Use a troubleshooting table. 

RESOURCES: 



DC Circuits, An Individualized Approach to Elec tronics (bookl e t--Uni t 6: Parallel 
Circuits--, oroqress tests ) . Paul E. Trejo, Westinghouse Learning Corporation, 
New York, riew Yo>'k, 1972. 



GEiNEP .P' INSTRUCTIONS : 

You have been prescribed into the sixth urut of this course. The activities that 
you perforn will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and di i '* 1 1 ons given. 

When you finish che pe r fo ^n^aiice activities for the unit, you will be given a 
unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completio.'i of the unit test, the next assigned unit for the course 
is begun. 
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PERFORMANCE ACTIVITIES : 

.01 Voltage and Current 

.02 Resistance and Power 

.03 Troubleshooting Parallel Circuits 

.04 Variational Analysis 



EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at: least 80% of the test items. 



FOLLO W -THROUG H : 

If you have questions about this unit, consult with the instructor. Obtain the 
first assigned LAP in Lhis unit and follov/ the directions given. 
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PERFORMANCE ACTIVITY: Vol ta ge and Current 

OBJECT ! VcS: 

Identify the general characteristics of parallel circuits. 

Identify -and use Kirchhoff's Voltage and Current Laws for DC Parallel Circuits. 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCE S: 

DC Ci rcui ts , An Ind i viduali zed App roach to Electronics (booklet --Unit 6: 
Parallel Circuits-^, Trejo. 

PROCEDURE: 

1. Read cages 3-9 in Unit 6, DC Cil'c^J:','! ts.- 

2. Answer questions v/ithm the chap^er. 

3. Pr-oceea to nexf LAP. 
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Given scnerndtTC diagrams of parallel circuits with identified circuit 
prope-^rties . compute resistance and power ac vario'js points in the 
1 rc'j i ^) and totjii circuit resistance and pov/er. 

G''ven varicus schematic diagrains determine which circuits are electrically 

euij"^' vdl en t. 



EVALUATION PROCEDUR E: 

Student 1r- to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Ind '' vi dual 1 zed App roach to Electr onics ( booklet--Uni t 6: 
Parallel Circuits--), Trejo. 



PROCEDURE : 

L Read pages 10-24 1n Unit 6, DC Circuits 

2. An:,.v'-r cuestio. " within the cfiapte'^. 

3. r^'^oceed next L/\F. 
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PERFORMANCE ACTIVITY: T r ou b i e s h oo 1 1 n 9 _Pa_r_a] 1 e 1 ^ C i r cu 1 ts 

OSjrCTIVFS: 

Determine Lhe effect an .-pen and short has on a given par'aUe'.^ direct current 



Calcuijtte various unknowns fvoltage, curren;;, power and resistance) for 
given oarallel direct current circuits. 

EVALUATION PRQCDURE: 

Student is to sco^e at least 80^'; on the 'ini t test for questions pertaining to 
this performance act^'vitv. 

RESOURCES: 

DC Circ u its, An Iridi 71 dual i zed Approach to Electron ics ( bookT e t --Uni t 6: 
Para lie"] Ci rcui ^.s- -'~) ^ Trejo. 

PROCEDURE : 

1. -ead panes 25-30 in Unit 5, DCjIjj-^ciJji^^. 
3 . P ro c^ - c * ■ - , ■ . A^-' . 



Prir.C!p.ii A.u;ior{s): ' • Si.hViKyr , 3. '■/GrtCr 



CI rcul z. 
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S.. idem: 



PERFORMANCE ACTIVITY: _yari ai:^ on^il Analysis 



ObJLCTIVrS: 

lder>ti fy r^n.! desjribe dependent and i rid<^[)er)den t. var'iables in a parallel direct 
currer. t c i rcui t. 

Compli^.e a varidtional analysis table for^ a given parallel circuit that shows 
r.h^ e^^ect of current, power, voltage drops ar'id total resistance when varying 
Vr- noolied voltage or resistance. 

EVALUAT ION PROCEDURE : 

Student is to score at least 80/fi on the unit test for questions pertaining to 
this performance activity. 



RESOURCES : 

DC Circuits, An Individ u alized Approa ch t o Elect ronics (booklet--Uni t 6: 
Paral lei Ci rcui ts-- , progress tests ) , Trejo. 



PROCEDURE : 

1. Read pages 31-33 in Unit 6, ^^..^iJiyriiLs 

2. An^..er ^'^ues Li '"-^ within the chapter. 

3. ~^ke the linit o^^oqre^s rest. 



Pri 
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UNIT: SERIES-PARALLEL CIRCUITS 



RATIONALE: 



Most circuits are a combination of series and parallel circuits. This unit will 
explain the combined operational relationship. 



PREREQUISITES: 

Unit: Parallel Circuits 



OBJECTIVES : 

Given a student unit booklet, complete exercises that identify and explain the 
relationships of voltage and resistance in complex (series-parallel) direct 
current circuits; and identify voltage divider, its purpose and operational 
character! sti cs . 



DC Cir cui ts, An Individualized Approach to Electr onics (bookl et--Uni t 7: Series- 
Parallel Circuits--, progress tests). Paul E. Trejo, Westinghouse Learning 
Corporation, New York, New York, 1972. 



GENERAL I N!S TRUCTIO NS : 

You have been prescribed inLo the seventh unit of this course. The ac^-^'vities 

that you perform will be assigned one at a time. A LAP will give you directions 

for each activity. Read the LAP and follow the procedu»'e and directions given. 

When you finish the performance activities for the unit, you wmI ue given a unit 
test as stated in the "Evaluation Procedures" for post testing. After successful 
co.mpletion of the unit test, the next assigned unit for the course is begun 



PERFORMANCE ACTIVITIES: 



.01 Complex Circuits 
.02 Voltage Reference 
.03 Vol tage Dividers 



RESOURCES: 



Printed Materials 



ERIC 
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EVALUATION PROCEDURE : 

The student takes a progress test aboi the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answeririg at legist 80% of the test items. 
FOLLOW-THROUGH : 

After completing this guide, start with the first assigned LAP. Your instructor 
v/ill help you v/i th any questions. 
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PERFORMANCE ACTiVlTY: 



Cofnpl ex Ci rcni ts 



OBJECTIV ES: 

Given a schematic of varioiis sey^ies parallel circuits, redraw into simplified 
circuit diagrams. 

Determine the values needed to complete an analysis table. (This table should 
include resistance, current ^ voltage and power ratings in total and at 
variOLiS points in circuits.) 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOUR CES: 

DC Circuits, An Individualized Approac h to Electronic s ( bookl et--Uni t 7: 
Series-Paral lei Circuits--)", Trejo. 

PROCEDURE : 

1. Read pages 3-14 in Unit 7, DC Circui ts . 

2. AnSiv-r quest"!c./r: within the chapter, 

3. ^^-oceod to riext LAP. 



Principal Authorls): P. Schuster, B. Vetter 



EKLC 



File Code: 77 . 01 . 07 . 02 . A2-0 

Date Published: 9/11/75 

Learoirig Activity Package 

BfissMBtEassfflSK srieiii S I U (J B n 1 1 

Dais; 

PERFORMANCE ACTIVITY: Vgltaqe Reference 

OBJECTIV ES. 

Idenrify the scheinatic syyrihol for a grounded connection. 

pApldir; r^he effects of d grounded connection at various points in a direct 
cu rren t c i rcui t . 

Calc^;■.:^e and r^ecord voltages vrl th respect t.o ground. 

identify where a ground connection should be made to obtain a negative voltage. 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits^ An Individual ized Approach lo_EJ_ect_ronij:'S_ ( bookl e t--Uni t 7: 
Series Parallel Circuits--y,' TrejoT^ 

f^Rj^CEDJJPJ: 

1. Re-i-:' pages I'i^-Z'^ in Unit 7, DC C ircuits, 

2. ^ns'.- ' Ljuestions witliin the cnopter. 

3. Proceed to next LAP. 




Princ5f)al Authorfs): P. Schuster, 6. Vetter 



ERIC 



File Code: , 77.01.07.03.A2-0 




ling Activity Package 



Student: 



Date Published: 9/ 11/75 
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PERFORMANCE ACTIVITY: Volt age Divid ers 

OSJEjCTIVES : 

Identify a bleeder resistor. 

Cdlcuiote and record the missing information to make a correct circuit when 
given an incomplete schematic of a voltage divider network. 

Calcuiate current flow through a bleeder resistor under stated conditions. 

Draw line schematic diagram of a voltage divider for given design ccnditions. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits , An Individualized Approach to Electronics (booklet — Unit 7: 
Sen es -ParaTm Circui ts~- , progres?^ testXi Trejo. 

PRO^CEpURE: 

1. Reac. pages 25- J.'' in Unit 7, DC Circui ts . 

2. '^nswer .^jiies ti on?, within the criap:er. 

3. Take the unit progress test. 
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UiNIT: MAGNETISM AND ELECTROMAGNETICS 



RATIONALE: 



The principles of magnetism and electromagnetics are basic to understanding 
electrical devices. Many circuit components use el ectromagneti sm to function. 

PREREQUISITES : 

Unit: Series-Parallel Circuits 



OBJECTIVES : 

Given a student unit booklet, complete exercises that identify and explain the 
theoretical and practical characteristics of magnetism and induction in direct 
current electrical/electronic circuits. 



DC Circuits, An Individualized Approach to Electr onics ( bookl et— Uni t 8: Magnetism 
and Electromagnetics--, progress testsT Paul E. Trejo, Westinghouse Learning 
Corporation, New York, New York, 1972. 



Gji NERAL IN FORMATION : 

You have bee;, prescribed into tne f^ighth unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the performance activities for the unit- you wiT' be given a unit 
test as stated in the "Evaluation Procedures'' for post testing. After successful 
completion of the unic test^ the next assigned unit for the course is begun. 



PERFORMANCE ACTIVITIES : 

.01 Magnetism 

. 02 El ectromagneti sm 

.03 Electromagnetic Induction 

.04 Induction, Inductance and Inductors 



RESOURCES: 



Printed Materials 



Principal Author(s); P. Hoggatt, L. Lei and and B. Vetter 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at least 80% of the test items. 
FOLLOW--TH ROUGH : 

You are now in the eight unit of the D. C. Circuits Course. There are four 
LAPS in this unit. 



Begin the next assigned LAP. 
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PERFORMANCE ACTIVITY: Mag net is ni 

OBJECTIV ES: 

Identify characteristics of magnetism. 

ideritiTy ar.d define terms used to describe magnetism. 

ExplaVi magnetic field characteristics and the effect of shielding. 

EVALUATION PROCEDURE : 

Student is to score at least 80/;' on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronics (booklet--Uni t 8: 
Magnetism and Electromagnetics--), Trejo. 

PROCEDURE : 

1. Read pages 3-13 in Unit 8, DC Circuits . 

2. Answer questions within the chapter. 

3. Proceed ^ /^. lAP. 



Principal Author(s): P. Schuster, B. Vetter 
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OBJECTIV ES: 

ExDlain characteristics of electromagnetism. 

Explain and use the Left Hand Rule for Conductors and Coils. 

Identify types and functions of relays and solonoids. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits^ An Individualized Ap p roach to Electronics (booklet--Uni t 8: 
Magnetism and El ectromaqneti cs--) , Trejo. 

PROCEDURE : 

L Read pages 14-22 in Unit 3, DC Circuits. 

2. Arsv/cr que_. o^~i:> within the chapter. 

3. Procee.. .j ;;ext LA^^ 



Principal Author(s): 
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PERFORMANCE ACTIVITY: E1 ec tronicgne U c Induction 

OBJECTIVES : 

Idenrify and define terms used to describe induction. 

Explain and use the Left Hand Rule for Generators. 

State three conditions required for el ec tro«r:- gne ti c induction. 

Describe counter electromotive Force. 

Describe and apply Lenz's Law. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RF'J^qURCE_S: 

PC Circuits, An Individualized Approach to Electronics ( bookl e t--Uni t 8: 
Magnetism and El ectromagneti cs--) TTre jo . 

procedur: : 

1. Pead pages ^3-37 in Urit 8, Lio r-;rcuij^_. 

2. Answer qiiestions within the chapter. 

3. Proceed to next LAP. 
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PERFORMANCE ACTiVlTY: 



Inducti on , Inductance ana Inductors 



OBJECTIVES : 

Describe the characteristics of flux density. 

Describe the factors tliat determine inductance and induction in a coil. 
Explain the differences between induction and inductance, 

Determ'in^ uhe amount of inductance :n a circuit f^oin a g^'ven schematic diagram. 
EVALUATION PR0CE :>"RE: 

Student is tc score at least 80% on the un''t test for questions pertaining to 
this performance activity. 

RESOURCES : 

DC Ci rcuits^ An Individual iz ed Approach to Electronics (bookl et--''ni t 8: 
Magnetism and Electromagnetics--, progress test), Trejo. 

PROC E DURE : 

1. Read pages 38- -^1 8 in Unit 8, DC Circui ts . 

2. Answc^ ^-^ior.s within ^i^r- chapter. 

3. Take the unit progress test. 



Principal Author(s): P. ichuster, B. Vetter 
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UNIT: MUTUAi. INDUCTION AND RL CIRCUITS 



RATIONALE : 

An understandi of mutual induction, RL circuits and time constants is stressed 
in this unit. This ir>formation will h^lp you understand now electrical power is 
di stri buted wi thi n the circuit. Effcict i veness in troubleshooting is increased 
when applying this information. 



PRERE QUISITES: 

Unit: Magnetism and Electromagnetics 
OBJECTIVES : 

Given a student unit booklet > complete exc^^cises that iuj/itify, explain and mathe- 
matically determine the effect that inductance, voltage and resistance hove on 
induction and RL time constant in electrical/electronic direct current circuits* 



RESOURCES : 

Printed Materials 

DC Circuits, An Individualized Approach to Electronics (booklet — Unit 9: i^utual 
Induction and RL Circuits--, progress tests ) . Paul E. Trejo, Westinghouse 
Learning Corporation, New Yo^k, New Ycrk, 1972. 



GENERAL INST ' RUCT IONS : 

You have bee.^, o^\::criDed into chp *^inth unit of this course. The activities that 
you perform wi ! 1 be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the pe-foriTiance activities for the unit, you will be given a unit test 
as stated in the "Evaluation Procedures" for post testing. After successful 
completion of the univ test, the next assigned unit for the course is begun. 



PERFORMANCE ACTIVITES : 

.01 Mutual Induction 

.02 RL Circuits 

.03 RL Time Constant 

Principal Author(s): P, Hoggatt, L. Leland and B. Vetter 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at least 80'^ of the test items. 
FOLLOW-THROUGH : 

Go to the first assigned LAP for this unit. 
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Learning Activity Package 



PERFORMANCE ACTIVITY: 



Mu tUfil Iriviucrion 



Studont: 

Daia; _ 



OBJECTIVES: 

Identify the polarity of a series DC circuit the instant the switch is closed. 

Given sc-.s of schernatic symbols for coils ^ determine which have the greatest 
mutual i nductance. 

Determir-e i.he tctc^l inductance of a circuit that contains either aiding or 

ocpos \ ny coi 1 :> . 

EVALUATI ON PROCEDURE : 

Student is to score at le?.st 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

DC Circuits, An Individualized Approach to Electronics (booklet--Uni t 9: 
Mutual Induction and RL Ci rcui ts~-) , Trejo. 



PROCEDURE : 

1. Read pages 3-14 in Unit 9, DC Ci rcuits. 

2. Answer que^Mons withir the chapter. 

3. Hroceed uo next LAP. 



Pnncipjjl Author(s): Schuster, B. Vetter 
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PERFORMANCE ACTiViTV: 



Siudant: 
Date: _ 



RL Circui ts 



OBJECT IVES: 

identify the characteristics of a RL series circuit. 

Given a circuit time ciecay graph, determine the voltage and current for the inductor 
cLnd resistor at various times. 

EVALUATION PROCEDURE : 

Student is to score at least 80'^ on the unit test fo'^' questions pertaining 
to this performance activity. 

RESOURCES : 

DC Cir cuits, An Individualized Approach to Electronics (bookl et--Uni t 9: 
Mutual Induction and RL Circuits--;, Trejo. 



PROCEDURE : 

1. Read pages 15-22 in Unit 9, DC Circuits 

2. Answer questions within the chapter. 

3. Pro'-.eed ••-:-::t LAP. 



Principal Author(s): 
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PERFOR^/lAMCE ACTiViTY: 



OBJECTIVES: 



Identify and use the resistive inductance RL formula for determing time constant. 

Given series RL circuits and a universal time constant chart, compute time constant?, 
voltages, currents and resistance at various times. 

EVALUATION PROCEDURE: 

Student is to score at least 80/o on the unit test for questions pertaining to 
this performance activity. 

RE SOURCES: 

DC Circuits, An Ind i ' /i dual i ze d Approach to Elect ronics (bookl et--Uni t 9: 
Mutual Induction ard RL Circuits--, progress test) , Trejo. 

PROCEDURE: 

1. Read pages 23-38 in Unit 9, DC C ircuits. 

2. Answer questions within the chapter. 

3. Tdi.-/ cho unit Li^-qress test. 
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UNIT: CAPACITANCE 



R ATIONALE : 

Capacitors are baGic electrorn'c circuit components. Capacitance is a circuit 
property. Understanding the property of capacitance will then help you to 
diagnose and troubleshoot correct'ly. 



PRER EQUISITES : 

Unit: Mutual Induction and RL Circuits 



OBJECTIVES: 



Given a student unit booklet, a s::udent handbook, equipment and an exper^inient 
station, compleiG exercises an' prescrioed experiments that enable you to identify, 
explain and inathemati cal ly determine the effect that capacity, voltage and resistance 
have on capacitance and RC time constant in el ec tri cal /el ectroni c direct current 
ci rcui ts , 
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RESOURCES: 

Printed Materi al s 



DC Circuits, An individual i^- ^g Approach to Electronics (bookl et--Uni t 10: Capacitance--, 
student handbook, progress testsT" Paul E. Trejo*^, Westinghouse Learning Corporation, 
Mew York, New York, 1972. 

Fi;^ui pment_ 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model 
B6850A/C, Brodhead-Garrett , Sacrai.ien to , California. 

Vacuum tube volt meter 
Regulated power supply 
Stop watch 



GENERAL INSTRUCTION S: 

You have been prescribed into the tenth unit of this course. The activities that 

you perform will be assigned one at a time. A LAP will give you directions for 

each activity. Read the LAP and follow the procedure and directions given. 

Principal Author(s): P. Hoggatt, L. Leland and S. Vetter 
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When you finish the performance cr.cti/ities for Lhe unit, yc/j will be given a 
unit t.est as stated in the '^Evaluation Procedures: for post testing. 



PERFORMANCE ACTIVITI ES: 

.01 The Capacitor 

. 02 Cupaci tance 

,03 Capacitance Calculations 

,04 RC Tin.e Constant 



EVALUATION PRQ CEDCR ES : 

The studen--. takes a progress test ahon^ ^he major concepts and procedures 
presented ir the unit activities. 

S-jcces:fi:' conipletion is correctly ans^vering <\t least 80":; of the test items. 



FQLLOW-THRQ'JbH: 

This is the final unit in the D.C. Circuits Course. This course will be the 
basis for future application. Please start the first assigned LAP- 
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PERFGRiVlANCE ACTlViTY: 



Tne Capaci tor 



OBJlC"' IV^S: 



Identify tyoes of capacitors and their internol :itructure. 
Ider:i.i fy the function of a CJipaci toi' in ci sev^ies DC circuit. 

cVAL UAn ON PKUCEDURE : 

Student is to score at least 80'^; on the unit test for questions pertaining 
to this perfcriiiance activity. 

RE SOURCES : 

D C Ci rcui ts , An Indiv idualiz ed Approach t o Elect ronics { booklet- -Uni t 10: 
Tapaci ti ance-"^Ti Tr ejo, 

PROCEDURE: 

1. Read pages 3-16 in Unit 10, DC Circuits. 

2. Ansv/er questions within the chapter. 

3. Proceed to next LAP, 



Principal Author{s): P- Schuster, B. Vetter 
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PERFCR»VlANCE ACTIVITY: 



OBJECTIVES: 



Oatir- 

Capac i tonce 



Given a pictori-al of the plates of seveval c^^p^citjr?, determine which as the 
greater capacitance. 

Identify and use the uni and sv^mhol for capacitance. 

Identify copci-iticns in a series D.C. circuit that will increase tiie capacitance 
of t!ie ci rcui t. 

EVAL UATION PROCEDURE : 

Studf^nt is to sc(3re at least 80% on the unit test for questions pertaining 
to tt'is performance activity. 

RESO URCES : 

DC Circuits, An Individualized Approach to Ej ect_rcj;ii_cs (booklet--Uni t 10: 
Capacitance--), Trejo. 

PROCFOURE: 

1, Rea-' paqes 17- in Unit 10: DC^_C_i rcuj ts_, 
2 . An s we * ( j rj ^ • on s i l 1 , ^ n t h e c ; ; ; j j ^ . 

3, Proceed i/j next LAP. 
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PERFORMANCt ACTJViTV: 



uapaci t:a*:ce Ca i cul ati ons 



03JECTU/L: 

Calculate the I'otal capacitance of a series D.C. circuit. 
EVALUATIOiN PROCEDURE : 

Snuclent is to score at least 80t^ on t!ie unit test vor questions pertaining 
to this [rerfonriancG activity. 



RESOURCES : 

DC Circuits, An Indi v i dual i zed J\^;rX)a^ (booklGt-~Ur.it lO: 

Capacitance--) , Trejo. 

PROCEDURE : 

1. Read pages 22-27 in Unit 10 > DC^J^i rcui^s . 

2. Answer questions within the chapter. 

3. Proceed tc .;ext LAP. 



Principal AiJthor(s): P- Schuster, R, Vetter 
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OBJECTIVES : 

Calculate values for vol cage, current and voltage drops at various times 
cl-jrinr chav^ging or discharging of a capacitor in a series D.C. circuit. 

Identify the effect on the RC time constant of a series circuit when the 
resistance, caoacitance or voltage is increased. 

Identify zero or maximum values for current, voltage and voltage drops 
of a charged capacitor in a series circuit. 

EVALUATION PROCEDUR E: 

Student is to score at least 80% on the unit test for questions pertaining 
to this perfonnance activity. 

RESOnRCES: 

DC Circui ts, A n Individual ized Ap proach t o Ele ctronics (bookl et--Uni t 10: 
Capaci tance-- student handbook , progress" test)', Trejo. 

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, 
Modei BG850A/C, Brodhead-Garret t . 

Vacuum Lu- .' ^0 :. :er 
Regul r\te6 pj.-.er supo ly 
Stop 'watch 

P ROCEDURE : 

1. Recid pages 28-38 Miti t 10. DC _C^r'c:ji ts . 

2. Answer questions within the chapter. 

3. Complete experiement 8 in the student handbook. 
NO"E: See instructor for any questions or problems. 

4. Take the unit progress test. 

^ O jp^^ncipal Author(s): P. Schuster, B. Vetl-.er 
tRlL 
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